structure was significantly related to temperature and oxygen (p = 0.001 and 0.022), 48 illustrating the important effects of the seasonal cycle and vertical density stratification. The 49 most significant competition indicator species were B. longispina and Eudiaptomus gracilis 50 (both with p = 0.001). A variance partitioning indicated that 14% of the total community 51 composition variance could only be explained by biotic interactions, while 19% of the 52 variance could be attributed to environmental gradients. Of the variance, 23% could not be 53 resolved between biotic interactions and environmental gradients, while a residual of 44% 54 was not explainable by any of the variables. Acid conditions alone cannot account for all the 55 observed changes in the rotifer community of this lake with low humic content, since resource 56 limitation and food competition are also important factors shaping rotifer population 57 dynamics and the community structure.
58

INTRODUCTION
59
Pelagic rotifers in North Europe and Northern America are affected to various degrees by 60 anthropogenic acidification processes, which include several abiotic and biotic ecosystem 61 changes (Stenson et al., 1993; Keller et al., 1999; Svensson and Stenson, 2002; Vandysh, 62 2002; Waervågen and Nilssen, 2003) . The majority of biotic studies in the pelagial of acidified 63 lakes during the last decades has been devoted to pelagic cladocerans, while much less effort 64 has been addressed to pelagic copepods and rotifers. In medium and strongly acidified lakes 65 the major planktonic rotifer species are K. longispina, Polyarthra spp., Keratella 66 taurocephala, and some more rare species are K. cochlearis, Collotheca spp., Ascomorpha 67 spp., and Keratella serrulata (Skadovsky, 1926 (Skadovsky, , 1933 Waervågen and Nilssen, 2003) . Most studies focus on non-acidic lakes (Ruttner, 1930;  70 Nauwerck, 1963; Larsson, 1971 Larsson, , 1978 Zimmermann, 1974 Gilbert, 1985 Gilbert, , 1987a Gilbert, , 1987b Walz, 1995) , and consequently affect community species 80 composition during acidification . Rotifers often have higher 81 threshold food concentrations than many filter-feeding cladocerans (Duncan, 1989) , which 82 makes them inferior competitors at lower food abundance levels. Therefore, when cladocerans 83 dominate, raptorial rotifers feed selectively on larger food items (Obertegger et al., 2011) . 84 Rotifer community alternations are often caused by changes in ecosystem productivity driven 85 by eutrophication or acidification (Duncan, 1989; Walz, 1995; Stelzer, 2005) . Rotifers are 86 usually more productive under eutrophic conditions whereas food limitation is more probable 87 under oligotrophic conditions (Walz, 1995 Fennoscandia such lakes were extremely common during the peak acidification period 106 (Henriksen, 1979 (Henriksen, , 1980 , and many organisms, including most fish species, were negatively 107 affected or disappeared altogether (Nyberg et al., 1995 Yan et al., 1991) . The susceptibility of rotifers to invertebrate predators is fairly well 114 documented in non-acidic lakes, however, except for the voracious chaoborid larvae, such 115 knowledge is sparse for acidified lakes (Nyberg, 1984; Yan et al., 1991) . acid precipitation from a variety of sources in Europe (Drabløs and Tollan, 1980; Nilssen, 123 1980 Nilssen, 123 , 1982a Nilssen, 123 , 1982b . The investigated boreal Lake Gjerstadvann (Fig. 1) belonged to a 124 typical acid-transition lake category with pH fluctuating between 5.0 and 5.6. The study was 125 part of a research programme in southern Norway (Fig. 1) (Bottrell et al., 1976) . Most metazoan zooplankton (Tab. 2) were identified to species level 168 and counted (Rylov, 1963; Flößner, 1972; Ruttner-Kolisko, 1972; Einsle, 1975; Kiefer, 1978 
RESULTS
202
The annual mean pH in Lake Gjerstadvann was 5.2, but dropped slightly below this value ind. L -1 ), but was also present under ice cover (Fig. 4a) . The other species, C. hippocrepis was 219 recorded in small numbers at all depths in the autumn overturn, but was not found during the 220 spring overturn (Fig. 4a) . Polyarthra spp. also displayed the largest population abundance 221 during the ice-free period (close to 50 ind. L -1 ), and much lower during winter (Fig. 4b) (Fig. 7) . which is found in both fertilised and acidic lakes (Brettum et al., 1984; May, 1995) . The 387 omnivorous copepod species E. gracilis was relatively common in Lake Gjerstadvann 388 (Waervågen and Nilssen, 2010) , and could also be able to compete with rotifers during Furthermore, algal and detrital food abundance was low in the water masses during June, 399 which could be due to grazing by B. longispina at peak abundance.
401
Keratella cochlearis avoids most rotifers in time and space in Lake Gjerstadvann, probably 402 due to a higher threshold food concentration than the other pure suspension feeders, such as 403 C. unicornis and K. longispina (Gilbert and Bogdan, 1984) . Kellicottia longispina has a lower 404 threshold food concentration than K. cochlearis (Walz, 1997) , which indicates that K.
405
longispina is a superior competitor at lower food levels (Stemberger and Gilbert, 1985) .
406
These species can apparently coexist in lakes with sufficient food (Salonen et In fishless ecosystems Stenson (1982) found that the abundance of suspension feeders within 444 the rotifers decreased strongly. Under low fish predation, and a potentially high abundance of 445 Chaoborus spp. as a consequence, the latter may exert a strong predation influence on the 446 relative abundance and spatial distribution of their preferred prey rotifers in addition to the 447 total zooplankton community (Nyberg, 1984; Yan et al., 1991; Moore et al., 1994) . In Lake
448
Gjerstadvann, such larvae represented the most important fish food item during most of the 449 year (Linløkken, 1988; Vethe, 1988) , although they were very seldom collected in the 450 quantitative zooplankton samples (Waervågen, 1985) . We found no significant predation highly selected by both Eurasian perch and brown trout (Vethe, 1988 Figure legends 
